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(54) C[1IOCOB M3roTOBJIEHMA JIENHEPOB
(57) Abstract:

Vcnonuaoparmse: 06paGoTRAa  METAUIOD [ARIEHMEM, B YACTHOCTH. 00paGoTEAa MCTOHOM  XOJIOIHOM
IwTacTIraecKo fedopmaipma. CyugocTh M306PETEHN: MRrOTANTHMBAIOT JBbe sieTamu - Tpy6y W oBaNouRy w3
MATEpPHAJIOB ¢ PAATUYHLIM NPEAEIOM YIPYIocTy. CoGUpAIOT YIOMAHYTHIE ACTA/IN Iy TEM YCTAHOBEM TPY6uLl B
o6anoury ¢ 3a3opoM. [locsie cOOpRM MNACTUUECKOR JedopMalpmM NOABEPraloT HETalb, UINOTOWIEHHYIO K3
METAIUIA ¢ MCHLIIDIM NMPEQesIoM YIIPYTIocTH. 2 WI.



Description [Onmcamme m3o6peTenusi):

H306peTenme 0THOCUTCSI K XO10QHOM 06paboTKe METAUI0B [UIACTUYECKIM [ePOPMUPOBaHMEM M MOJKET ObITh
MCNOJTL30HAH0, HaNploMep, Ji/153 U3NOTORIEHMS JIEHHEPOB (U153 IWTHHAPOB MTAHIN0BbIX HEPTSIHbIX HACOCOD.

MspecTeH cnoco6 HIroTORIEHMST JlelMepOD, COMVIACHO KOTOPOMY TOHKOCTeHHAss Tpy6a ECTamIsicrcst B
o6wIouRy ¢ 3adopom (1] Mexxpy HapyrxuoA MoBepXu0CTbio TPYOb! M BHYTpPeHHEHR NODEPXHOCTHIO 06QIouRM
MMEEeTCs1 3a30P.

HenocTaTkoM npubefielnioro criocoba senseTcn Hanmme 3a30pa MeRAY Tpy6oit 1 000s10uKofA, HPUBOASINETO
K CHMMCHMIO MCCTRKOCTM JICHHCPa, & B HCKOTOPLIX CIydasiX, HanpumMep, (pM MICOTOWICHVMM IQUTMHPOB
He¢TAHBIX HACOCOB U3 JIEHHEPOB, 3a30p SHAWATE/ILHO CHMIKACT KauecTBO IMOC/ICAYOmeld omepalym
YTIPOUHEHIA BHY TPeHHEH NODEPXHOCTY LIUTMHAPA a30THPOBAHMEM.

M3pecTed cnocol MBroTomneHmsi  NefiMEpoB, COIJIACHO KOTOPOMY HApPYXERHYIO I[I0BEpPXHOCTbH Tpybbt
BHYTPCHEIOK II0BEPXHOCTb OCOMOURM WM3NOTARMBAT KoakdeckmmMi 2] HegocTaTKoM BBIICONMICAHHONO
cnocoba FAMNAETCA TO, YTO OH CJIOAEHLIA B ocymecTaieHisd. CJIOEHOCTL NPEACTARISIET MIroTORICHME
COTIPSIraeMbiX TOBEPXHOCTed MG0 TpeGyercss CTPOro COrviacosaTb OJHOOCHOCTL KOHMYECKOd EHyTpeHHeil
nopepxHocTH 060SIOUKH ¢ KOHIUECKOM Hapy JKHOMA M0BEpXHOCTHIO TPYOh.

Taxe H3BECTEH C0Co6 MIMOTORSTEHMST NIeHEpPOB, COIVIacHO KOTOPOMY rowte cGopru TpyGul ¢ obasouxoit ¢
HEEOTOPbIM 33a30POM II0 CONPHIaeMbiM [0BEPXHOCTSIM, JIefHep MOABCPTal0T aBTOPPCTUPOBAITO (CM.TaM JEe
<Tp.38) |3] 1. €. MacTIUecKoi jedopManMu TPYOHI C HELI0 YCTPAHEHMS 3a30pa MeY TPYGoit u 06oroKof,
¥ O[HOBPEMEHHOI0 yIIpoUHeHms1 TPy Oul.

HelocTaTRKOM M3PECTHONO CIoco0a MITOTORICHUA JIClHEPOB ARLSICTC TO, UTO NPM CKPCIVICHIHM JIciiHepop
NOCPECTEOM IUIACTHMUCCKOl fedopMaipma ofgHoli M3 pAeTastell Jsefinepa (oGoyloukm wm  TpyObl). He
YUUTHLIBAIOTCST MEXAHMUECKME CBOACTBA MCETA/UIOB, YTO HE HO3BOIIET oGecleuMTh KAYECTBEHHOIO,
6e33230pHON0 CRpEIUIcHMA TPYObl ¢ 060/I0UKOI U, KaK CTIEACTBUE, TIPMBOUT K HU3KOMY KauyecTBy WOACIISA B
UEJIOM.

Hanpuuep, NMpr MErOTORNCHAN 1PUDHIPOB HedTSIHLIX MITAHMOBLIX HACOCOB M3 CKPEIUIEHHLIX JieliHepos, rjy(e
Tpy6a M3roTABIMBAETCS U3 BLICOKOIENUPOBAHHOR A30TUPYeMON CTAMY, a 06Q/IoURKa M3 HMIKOYTJIePONUMCTOM
CTAIM, 13-3a EbIUUCYKAIAHHONO HCJOCTATKA B IIpoliecce A30THMPOBAHMA WIMHIPOB M3 3a30pa BulQeIsn0oTCA
rashl, OPEITICTSYIONMMe HOPMAILHOMY MNPOTeKaHMIO IPOLECca a30THPODAHI, B Pe3YJIbTaTe 4el0 pe3Ko
BO3PACTACT BPCMs a30THPOBAHNA M CHIURAETCS RAUecTBO a30THPOBAHUST NOBEPXHOCTH IQUIMHAPA ¥ HACOCA B
ITEJIOM.

Sajlaueft Moo6peTeHMs1  SIRSIETCST  padpaboTKa CHoc06a MOIOTONICHNMA  JIEHCPOD,  OGCCTICWBAIOIETO
KayeCTBeHHOE 6e33a30pH0e coeqUHEEMe TPYObl C 060/I0UKOMA U NOBbLIINEHME FKECTKOCTH JiefiHepa.

VKa3aHHbIA TeXHWUECKMIA Pe3Y/IbTAT JOCTUIACTCHA TEM, YTO NP MOroTORICHMM JieliHepa, EX/TIOUAIOMET0
uIroTOWICHME ABYX AeTledt TPyOut M oGonouru ¥ cGOpRM MX APYT C JPYTOM C 3a30poM, COIJIACHO
pRo0peTemno IDIACTHUCCEOMY AePOPMMPOBAHING MONBEPrailoT MAETAIb, MITOTONIEHHYI0 U3 MeTawia ¢
MEHBITIIAM IIPETeTI0M YIIPYTOCTH.

PeaynibTaToM pelnenmsa MOCTaWIeHHOR 33fjauM  smisiercs TO, YTO MpM  BOSOEACTBMM Ha [CTalb,
MOrOTORIEHHY0 M3 MCTA/UIA € MEHLIIMM ITpeNesIoM YIPYTOCTHM udepe3 Hee Mbi BO3fieficTByeM Ha [eTaslb C
Bonbunog opejIesIoM YIpyrocTH.

[Noc/e CHATHA HArPYSKM B AEeTA/IM ¢ MeHLIIMM NPEREIOM YIPYTOCTH OCTAITCH OCTATOUHDbIC IU1ACTIUCCKME
nedopMaipmi, a AcTanb ¢ GaMbUDDM NPERE/IOM YNPYTOCTHM APUMET CBOM IepBOHAUANILHLIE PasMeEpbl M
6e33a30pHO MPWISDRET K COIMMPSIraeMoft NOBEPXHOCTH YIIPYIOf [ieTarm.

Ha ¢ur. | wsobpaxgen crnioco® coemmienusn Neifiepa. B KOTopoM o0Q/IOMKA M3INOTOR/IEHA M3 METalla ¢
MCHLUDMM ITPCAC/IOM YIIPYTOCTH, a Tpyba Maroeromienia u3 MeTauia ¢ 6ombanmd NpeAeioM YIIPYTOCTM; Ha
$ur.2 cnoco coeguuerMn nefiHepa, B KOTOPOM 06010UKA U3MUTORICHA M3 MeTayia ¢ GonbanmM mpegesioM
YrpyrocT#, a Tpy6a MIrOTOMIEHA U3 METALIA C MEHLUIMM NMpenesioM ynpyrocTh. JleltHepa MIMOTAHIMBAOT
cnegyoupmm obpasom.

Mepootauansio  u3roranmmealoT obanouxy 1. Tlocne 3amepa  BHYTpeHHero jimameTpa ofornouxu |
06pabaTbiBalOT NO HAPYXHO MNOPEPXHOCTM Tpyby 2., ofecnicuuBas apaHTUPOBAHHLUL 3a30p MEXEQXY
conpsraeMbIMy  TlopepXiiocTsiMt. [locne cGopkm obornourm 1 ¢ TpyGoit 2 Jiefinep mocTymaeT Ha OITEPAIYEO
cKperienmsi. CKpefUleiue oCyIIECTRIAETCST NOCPeACTEOM AedopMaipm ofuofi M3 CONPSracMbix [AeTasaci
obarouxn } wm Tpyb6ui 2. [lepopmMalpmo MOMHO NPOLOAMTL OPM MOMOUM BLICOKMX [Jamsiesiil JRUAXOCTH,
rasos, criocofoM KoBKM, 06KATKK, OPHOBAHNIN WM [IPYTHX CHOCO000.

Ha ¢mr.] poxasan oguii #u3 B03MOXHLIX BApPUANTOR CKpervleiusi Jefiliepa, B KoTopoM obwlouxa 1
.-
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MOTOTOWICHA UD METa/UTA C MCHBLIIMM MPCAC/IOM YTIPYTOCTH; a Tpy6a 2 M3 MeTavla ¢ 6aNbUDMM Npefleyiom
yupyrocTu. B npuseferHoM CTydae miacTuueckot fepopmaipm nofipepraoT oGomouxy 1. [Yist aToro ua
METAUIOPEEYUleM 06OpY[IOBAHINA, HANpHMCP, TMOPU3OHTAILHO-PACTOMHOM CTAaHKEe B BepTVIIOEHOA 6abxe

 U3QeMS, N0 OCH CTAHKA YCTAHARMBAIOT ofxaTHOA MHCTPyMeHT C© Achopmupylonpomas pammxamn 3. B

cTebesib CTaHKA YCTAHARIMBAIOT OMPABKY 4, HA KOTOPO#A NOCPECTROM WITNGTA 5 BAKPEruH-IoT JICHHCP.

flocsie HacTPofKK AePOPMMPYIOLPIX PU/TMROB 3 HA pasMep MeHbUIE HapyHOMo JmameTpa 06os10uku (pasmep
no fedopMUPYIONIIM POTMKAM OUPEACISETCH SKCIEPMMEHTATLHO, B 3ABMCMMOCTM OT JUAMETpa JicHHepa,
TONIMEL CTeHOK o6wIouRM 1 U Tpy6bl 2 M MeXAHWWECKMX CBOACTB META/UTa) PAaCKaTHOMY HUHCTPYMEHTY
coofWaeT BpalaTeIbHoe AEUKcHMe V, a JiciHcpy mocTynaTensHoe S, BbIMOIHAIOT I[UTaCTUYECKYI0

Aedopmarpao obonouru 1 1 ynpyryo gedopmaipuo Tpyobt 2.

B cBSIOW ¢ PaVIMUHBIMM MeXAHWJeCKMMU CBORCTBaMi MeTaU1op obwIousu 1 ¥ TPyO 2 B obaouxe
IpoM30fflyT IUlacTUYecKMc AcPOPMALMK, B PE3Y/ALTATE UEr0 HAPYFMHLIA H BHYTPEHHM [MaMETPLl
ymenbmaTesi, a B TpyGe 2 npowsofiyT ympyrue gepopmaigmt, Cfie Nocjie CHATHA Harpy3RHM NapaMeTpb!
TPy6bl BOSBPATATCA B NEPPOHAYWILHOE NWIOMelHMe, OPK ITOM, OpoudoZeT 6e33a30pHOe M KauecTBeHHOe
CRperUieHMe JieiiHepa. '

Ha ¢ur. 2 maobpawen oMl M3 BO3MOMMHBLIX BAapMAHTOB CKPEIUTeHMsT JiefiHepoB, B KoTopom obaiouka 1
MBMOTORICHA M3 MeTasUla ¢ GOJILUIM MIPCAEIIoM YOPYToCTH, & TPy6a 2 M3 MeTaUla C MEeHLLIMM DPeesIoM.
YUIPYTOCTH.

JleffHep YCTaHAB/MBAIOT HA MPOTSDEHOM CTAaHOK C YIIOPOM B npucnoooﬁnenue 6 ommmM M3 Topues. B
oTeepcTie TPYGbt 2 BBOAAT ONpasky. 7, Ha BbLIXOR b KOTOpy10 BBOpauMBaloT JopH 8. JlopH mo HapymHoMy
[MaMETPY BLINOSIHEH Ha pasmMep. 60Mbie pasMepa BHYTPEHHEr0 JMaMeTpa Tpy6ut 2. Benrnma HaTswa lopHa
8 b oTPepcTIM TPYOBL 2, KaK 1 P MpeAbLIyImeM c/Iyuae, olpefe/IAeTcsa SKcnepuMdenTansHo. [1pu BRJTOUeHI.
ONpaBRy 7 NoHauM S OPOMIBOSAT IUIACTHHECKYIO AedopMarpao TPyOst 2 M ynpyTyo fgedopMarpmo obasiouxn 1,
IpUBORSIMX K 5e33a30PHOMY M KaueCTBEHHOMY CRpervtersno obonouky 1 ¢ Tpy6oix 2, Kax ¥ B NpeabIAyIeM

. CRydae. -
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Claims [®opMyna uzobperenun):

Cri0c06 M3roTORIEHNST NefHEePOB. BRUIOYANIAR M3roToRNeHne TPYGbl 1 06w1ouKn, cGOpRY X QPYT € APYTOM
[yTEM YCTAHOEKM TPYOLI B 06A/I0UKY C Ja30POM U MOCSIEAYIONIEe [UIACTHUECKOE e$popMMPOBaHMe OXHOA M3
co6paHHLIX ieTarlell, OTIIMUAIILIRCST TEM. YTO TPyGy u 060JIOUKY MITOTARTHBAIOT M3 METALIOB C PASHBLIM
OpERE/IOM YTIPYTOCTH, A IU1ACTUUECRO# JedoprMaipmM MOQSepraioT ACTANb, UIMOTOBJIEHHYI0 M3 METavIa C

MEHLIIMM NPCACTIOM YNIPYTOCTH. .
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RU 2095179 C1

(54) LINER PRODUCTION METHOD
{(57) Abstract:

Field: Plastic metal working and, in particular, metal working by the cold plastic
deformation method. Substance of invention: Two parts—a tube and an enclosure—are
‘'made of materials with different limits of elasticity. These parts are assembled by
.inserting the pipe into the enclosure with a clearance. After their assembly the part made
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs
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Description:

The invention relates to cold working of metals by the plastic deformation method and
can, for instance, be used for the production of liners for oil-well sucker rod pump
cylinders.

A liner production method is known, which involves the insertion of a thin-walled tube
1into an enclosure so that there is a clearance between the outer surface of the tube and the
inner surface of the enclosure (1).

The drawback to this method is the existence of a clearance between the tube and the
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance,
when liners are used in the manufacture of oil-well pump cylinders, this clearance
considerably impairs the quality of the subsequent operation—the hardening of the inner
surface of the cylinder by nitriding.

Another liner production method is known, in which the outer surface of the tube and the
inner surface of the enclosure are made conical (2). The drawback to this method is that it
is hard to use. The difficulties associated with using this method are encountered at the
stage of forming the mating surfaces since it is necessary to ensure the alignment of the
conical inner surface of the enclosure and the conical outer surface of the tube.

Still another liner production method is known, in which after the tube and the enclosure .
are assembled so that there is a clearance between the mating surfaces the liner is
subjected to autofretting (ibid, p. 38) (3), 1. e., to plastic deformation, for the purpose of
eliminating the clearance between the tube and the enclosure; and, at the same time, the
tube is hardened.

The drawback to this liner production method is that in joining the liner parts by
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical
properties of their metals are not taken into account, which makes it impossible to ensure
. high-quality tight joining of the tube and the enclosure and, in consequence, results in a
lower product quality.

For instance, when liners assembled from tubes made of high-alloy nitrided steel and
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod
pump cylinders the gases emitted while nitriding the cylinders from the clearance
between the tube and the enclosure due to the above drawback interfere with the normal
course of the nitriding process with the result that the nitriding time is considerably
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole
is impaired.

The object of the present invention is to propose a liner production method ensuring
high-quality tight joining of the tube and the enclosure and a high liner rigidity.
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This object is achieved as follows. In the liner production process including the
production of two parts—a tube and an enclosure—and their assembly with a certain
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic
deformation. .

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted
through this part to the part with a higher limit of elasticity.

When the loads acting on the part with a lower limit of elasticity are relieved it will retain
residual plastic strains and the part with a higher limit of elasticity will acquire its
original dimensions and will tightly bear against the mating surface of the other part.

-Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal
with a lower limit of elasticity and the tube is made of a metal with a higher limit of
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower
limit of elasticity. Liners are manufactured as follows.

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1,

. the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the
- mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is
done by deforming one of the mating parts—the enclosure 1 or the tube 2. Its
deformation can be effected by using high-pressure fluids or gases or by forging,
spimling, mandreling or other methods.

Fig. 1 1llustrates one of the possible versions of the method for j joining the liner parts in
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 whichis -
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is .

-mounted on the mandrel and fixed thereto by means of pin 5.

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of
the enclosure (this is done experimentally according to the liner diameter, thickness of the
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used),
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory
motion S with the result that plastic deformation of the enclosure 1 and elastic
.deformation of the tube 2 are effected.

Due to differences in the mechanical properties of the metals, of which the enclosure 1
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after
the load is relieved the tube will acquire its original characteristics, the result being that
high-quality tight joining of the liner parts will be effected.
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is
made of a metal with a lower limit of elasticity.

The liner is mounted on a broaching machine so that one of the liner ends abuts against
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic
deformation with the result that, as in the previous case, high-quality tight joining of the -
enclosure 1 and the tube 2 is effected.
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Claim:

A liner production method which consists in producing a tube and an enclosure,
assembling them with a clearance and subsequently subjecting one of the assembled parts
to plastic deformation and wherein the tube and the enclosure are made of metals with
different limits of elasticity and the part made of a metal with a lower limit of elasticity is
subjected to plastic deformation.
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Drawings:

Fig. 1



RU 2095179 C1

Fig.2



m TRANSPERFECT?TRANSLATIONS

AFFIDAVIT OF ACCURACY

I, Kim Stewart, hereby certify that the following is, to the best of my
knowledge and belief, true and accurate translations performed by
professional translators of the following patents from Russian to English:

RU2016345 C1

RU2039214 C1

RU2056201 C1

RU2064357 C1

: RU2068940 C1

ATLANTA RU2068943 C1

BOSTON RU2079633 C1

BRUSSELS RU2083798 C1

CHICAGO RU2091655 C1

DALLAS RU2095179 C1

o RU2105128 C1

HoUSTON RU2108445 C1
RU21444128 C1

LONDON
LOS ANGELES
MIAMI

SU1041671 A
SU1051222 A

MINNEAPOLIS SU1086118 A
NEW YORK SU1158400 A
PARIS - SU1212575 A .
PHILADELEHIA SU1250637 A1 ,
SAN DIEGO SU1295799 A1
SAN FRANCISCO SU1411434 A1
SEATTLE -SU1430498 A1
WASHINGTON, DC SU1432190 A1
SU 1601330 At
SU 001627663 A

SU 1659621 A1
SU 1663179 A2
SU 1663180 A1.
SU 1677225 A1
SU 1677248 A1
SU 1686123 A1
SU 001710694 A
SU 001745873 A1
SU 001810482 A1
SU 001818459 A1
350833

SU 607950

SU 612004
620582

641070

853089

832049

WO 95/03476

3600 ONE HOUSTON CENTER. 1221 MCKINNEY, HOUSTON. TX 7701C | TEL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM



Page 2

TransPerfect Translations

Affidavit Of Accuracy

Russian to English Patent Translations

Kim Stewart
TransPerfect Translations, Inc.
3600 One Houston Center
1221 McKinney
Houston, TX 77010

Sworn to before me this
23rd day of January 2002.

i A Lt

Signature, Notary Public

P PEPP Y

OFFICIAL SEAL
MARIA A. SERNA
NOTARY PUBLIC

.In and for the Stale of Toxas
My commission expires 03-22-2003

POOOUTON

Stamp, Notary Public
Harris County
Houston, TX



	2002-05-21 Foreign Reference

